Seed husk extracts of Convolvulus tricolor L. (Convolvulaceae) afforded six compounds, identified for the first time from this plant: isorhamnetin 3-O-β-Dgalactopyranoside (1), isorhamnetin 3-O-β-D-(6"-acetyl)-galactopyranoside (2), isorhamnetin 3-O-robinobioside (3), 3,4-di-O-caffeoylquinic acid (4), gentisic acid 5-O-glucoside (5), and scopoletin (6). Separation of compounds was carried out by CC and CPC. Structural elucidations were performed by HPLC-UV-DAD, HPLC-ESI/MS (negative mode) and NMR.
Convolvulus tricolor L. (Convolvulaceae) is an ornamental plant, locally called "Souçane berri", that occurs in the Tell region of Algeria [1] . To the best of our knowledge, only a few studies have focussed on the identification of chemical constituents from C. tricolor. These studies were limited to the detection of calystegines from flowers [2] , pyrrolidine and tropane alkaloids [3] , galactomannans [4a] and fatty acids from seeds [4b] . In the present study, six promising antioxidant compounds were separated and identified from the methanol and methanol-water seed husk extracts as isorhamnetin 3-O-β-D-galactopyranoside (1), isorhamnetin 3-Oβ-D-(6"-acetyl)-galactopyranoside (2), isorhamnetin 3-O-robinobioside (3), 3,4-di-O-caffeoylquinic acid (4), gentisic acid 5-Oglucoside (5) and scopoletin (6) . Of these, compounds 1-5 were isolated and identified from the genus Convolvulus for the first time.
According to HPLC-UV-DAD, compounds 1-3 belonged to the flavonol glycoside class [5] , as indicated by absorbances at 253255 and 354356 nm ( Table 1 ). Full mass spectra of 1-3 provided pseudomolecular ions [MH]  at m/z 477, 519, and 623, respectively. The MS 2 spectra of all parent ions showed a characteristic fragment ion of the aglycone at m/z 315, which was assigned to isorhamnetin [6] . In order to confirm this hypothesis, the three compounds were subjected to acid hydrolysis. The sugars from the aqueous solution were coincident with standards of Dgalactose and L-rhamnose on TLC analysis using Me 2 CO/H 2 O (9:1, v/v), while the aglycone of the three compounds was identified as isorhamnetin by co-TLC. For 3, the presence of the sugar moieties were detected by the signals of the three protons at  1.2 (d, J = 5.0 Hz), typical for the rhamnosyl methyl group, and the two anomeric protons at  4.51 and 5.36 assigned to the H-1"' of rhamnosyl and the H-1" of galactosyl, respectively. The fact that H-1"' showed a di-equatorial coupling (J = 1.5 Hz) established an α-linkage between the galactopyranoside and rhamnopyranoside moieties. NMR spectroscopic data of 3 were in agreement with those reported in the literature [7, 8] . By comparison of the UV and MS data ( The radical scavenging assay was conducted using a reported protocol [12] . Free radical scavenging activity was performed after application of 100 g of the extract samples and compounds 1-6 (10 g). After 30 min development with CHCl 3 /EtOH/H 2 O (65:35:5), the test was applied to the dried plate by spraying with DPPH (2,2diphenyl-1-pycryhydrazyl) solution (DPPH, 2 mg/mL in MeOH) using quercetin and 2,6-di(tert-butyl)-4-methylphenol (BHT) as reference compounds. Inhibitors appeared as yellow spots against a purple background. Interestingly, all the tests showed strong antioxidant activity.
Experimental
General: CPC was carried out on a fast centrifugal partition chromatograph TAUTO TBE-300B (Tauto Biotech 300 mL). The system was equipped with a LC-10AD pump, a Knauer 100mV detector, a W+W 600 recorder, and a fraction collector LKB Bromma Ultrorac 2070. The extract was split by using a quaternary system of solvents: chloroform/methanol/isopropanol/ water (5:6: 1:4). The column was filled by two phases (1:1). The lower phase (mobile phase) was pumped into the column in descending mode with a flow rate of 3 mL/min with UV detection at 254 nm. Fractions were collected at the rate of 5 min/tube; the total volume of the cell was 260 mL. HPLC-ESI/MS analyses were carried out on a Finnigan MAT model LCQ linear ion trap mass detector (Thermo-Finnigan) equipped with a Finnigan electrospray ionisation (ESI) source and Xcalibur software (MAT, San Jose, CA, USA). The first event was as a full MS scan in the region 100.01000.0 (MS 1 ) and the second (MS 2 ) was isolated and selectively fragmented in the ion trap. . The hydro-alcoholic seed husks extract (1.0 g) was fractionated by centrifugal partition chromatography (CPC) using chloroform/methanol/isopropanol/ water at volume ratios (5:6:1:4). The resulting lower layer was used as the mobile phase for the descending mode with a flow rate of 3 mL/min. The selected fraction was purified by semi-preparative HPLC with eluent A: H 2 O + 1% AcOH, and B: MeOH, using a linear gradient of 95:5 to 10:90 (v/v) of A:B starting with 95:5 to 60:40 for 15 min, increasing to 40:60 by 35 min, to 10:90 for 10 min, followed by 5 min isocratic, and finally a decrease to 95:5 for 5 min to wash the column. This separation afforded compound 3 (10 mg).
Plant material and extraction:
Acid hydrolysis: Compounds 1-3 were treated with 2 N HCl, heated at 100°C for 1 h and worked up as usual. The aglycone was fractionated into the EtOAc layer and subjected to co-TLC analysis with authentic samples of isorhamnetin and quercetin. The sugars were identified by comparison with authentic markers (glucose, galactose, rhamnose) by TLC analysis.
